Metagranites and migmatites of the Svratka and the Orlice-Sněžník units, northeastern Bohemian Massif, exhibit a number of similarities in their lithological, mineralogical and geochemical features. Both of these units were affected by intense migmatitization accompanied by intrusion of peraluminous granites during the Cambrian to Ordovician. The chemical composition and mineralogy of all the studied rocks correspond to crustal melts. From the geochemical point of view, both rock groups (migmatites and metagranites) exhibit progressive geochemical fractionation (increase in the SiO 2 , Rb, X FeO , W and Sn contents, accompanied by a decrease in the concentrations of Ba, Sr, Mg and Ca) as a result of varying degrees of partial melting and fractional crystallization. The main rock-forming minerals are influenced by metamorphic recrystallization under amphibolite-facies conditions during the Variscan orogeny.
Introduction
The Svratka Unit (SU) and the Orlice-Sněžník Unit (OSU) are two rock assemblages exposed in the NE segment of the Bohemian Massif (Central European Variscides). In a broad sense, the studied area represents a collage of Gondwana-derived crustal segments affected by Late Devonian-Early Carboniferous Variscan tectonometamorphic activity (e.g., Winchester et al. 2002) . The main rock types of these units originated in an evolved continental crust, the mean crustal residence ages of which range from Precambrian to Early Palaeozoic (for a review see Hegner and Kröner 2000) . Both units exhibit a large number of analogies in their lithological composition, as well as in the timing of their protolith formation and the subsequent regional tectonometamorphic processes (e.g., Kröner et al. 2001; Schulmann et al. 2005) . The SU and the OSU are composed of metagranites, orthogneisses, deformed migmatites, migmatized gneisses, micaschists, and paragneisses with thin intercalations of high-pressure rocks (eclogites and skarns). In terms of regional subdivision of the Bohemian Massif, the studied units belong to two distinct crustal domains: (i) the OSU is a part of the Lugian Unit (Upper Proterozoic to Lower Palaeozoic metagranite and meta-volcanosedimentary sequence with ~MP−MT Variscan overprint (Cymerman et al. 1997; Štípská et al. 2001 ) and (ii) the SU represents the exhumed lower-to mid-crustal level of the continental crust affected by HP−HT and LP−HT metamorphic overprint, otherwise Variscan orogenic root (for a review, see e.g. Urban and Synek 1995; Verner et al. in this volume) . This paper presents new integrated petrological, geochemical and microstructural data from crystalline rocks of the Svratka and Orlice-Sněžník units in order to address the following issues: (i) full-range petrological, geochemical and mineralogical subdivision of the main rock types of the SU and the OSU; (ii) genesis, especially in relation to pre-Variscan geodynamic processes (Cadomian orogeny to Early Palaeozoic rifting), and correlation of their compositions with neighbouring units; and (iii) the extent and character of secondary changes in composition and textures aiming to assess the magnitude of the Variscan tectonometamorphic overprint. Our studies of the Cambro-Ordovician migmatites and metagranites in both units may provide an excellent link between the pre-Variscan high-grade metamorphism, related magmatic activity and, in addition, the definition of character and intensity Variscan deformations. These results are complementary to other papers in this volume (Verner et al. this volume) .
Geological setting

The Svratka unit (Su)
The SU crops out in the NE part of the Bohemian Massif, between two contrasting lithotectonic units -the Moldanubian Zone in the SE (exhumed lower-to midcrustal Variscan crust; Urban and Synek 1995) and the Polička Unit in the NE (Buriánek et al. 2003) (Fig. 1) . In general, the metamorphic fabrics in the SU are roughly parallel to the lithological boundaries of major rock types and regional structures in the host metamorphic units. The regional metamorphic foliations in the SU dip steeply to moderately to the NNE or SE and are associated with stretching lineation gently plunging to the SE and NW (for details see Verner et al. this volume) . The SU is composed of deformed leucocratic migmatites and fine-grained metagranites with layers of two-mica paragneisses, micaschists and coarse-grained porphyritic metagranites. The rocks of the SU differ from those of the Moldanubian Zone by a lower degree of Variscan metamorphic overprint (Tajčmanová et al. 2006) , the presence of two-mica schists and Lower Palaeozoic coarse-grained porphyritic metagranites. Furthermore, the radiometric dating (coarse-grained metagranites; conventional U-Pb method on zircons) revealed three different stages of development of these rocks (Schulmann et al. 2005) : (i) 1932 ± 7 Ma -inherited (upper intercept) age indicating that the granite protolith was probably derived from the melting of Late Palaeoproterozoic basement, (ii) 515 ± 9 Ma -timing the granite crystallization and (iii) ~340 Ma, reflecting the Variscan tectonometamorphic overprint (e.g. Lange et al. 2003 Lange et al. , 2005 . The regional metamorphic conditions of the SU were estimated at ~ 640-670 ºC and 6-8 kbar (Tajčmanová et al. 2006; Buriánek and Čopjaková 2008) . This metamorphic event was recorded especially in the micaschists by stable Ms + Bt + Grt + St and Ky mineral assemblage. The presence of new sillimanite aggregates is probably associated with a retrograde metamorphic event at ~580-650 °C and 6 kbar (Buriánek and Čopjaková 2008) . The relicts of HP pre-Variscan metamorphic assemblages inside skarn boudins were also established (estimated pressures about ~14 kbar; Pertoldová et al. this volume).
The Orlice-Sněžník unit (OSu)
The OSU is situated in the eastern part of the Lugian Unit (NE margin of the Bohemian Massif) and is divided into two main rock series: Sněžník and Stronie groups (Opletal et al. 1980; Mísař et al. 1983 ).
The OSU is bound by the Variscan granitoid to the north and the Olešnice-Uhřinov Fault separates the OSU from the Nové Město phyllites in the west. At the eastern boundary, the rocks of the OSU are thrust over the Staré Město Crystalline Complex and the Silesian Domain (Štípská et al. 2001) and in the south they occur in the footwall of the Zábřeh Crystalline Complex (Svoboda 1966) . The regional trend of steeply dipping metamorphic foliations is WNW-ESE to NNW-SSE.
The Sněžník Group contains various types of deformed metagranites and migmatites with tectonic bodies of mafic and acidic HP to UHP rocks (Kryza et al. 1996) . The UHP episode was dated by Bröcker et al. (2009) at 387-360 Ma and these rocks were interpreted as a result of a ductile extrusion from the lower crust (Štípská et al. 2004 ), or as having been tectonically inserted into the surrounding migmatites along localized subvertical shear zones (e.g. Stawikowski 2002). The coarse-grained porphyritic metagranites are usually described as Sněžník gneisses (Don et al. 1990 ). The prevailing rocks in this sub-unit are stratified from medium-grained to finegrained migmatites, known in the Polish terminology as Gierałtów gneisses (Don et al. 1990 ). The anatexis producing these migmatites was dated by Żelaźniewicz et al. (2006) at 485 ± 12 Ma. The emplacement of metagranites was probably related to a major Cambro-Ordovician magmatic event (dated at 502-515 Ma; Kröner et al. 2000) . The Variscan age (342 ± 6 Ma, U-Pb dating) of zircon overgrowths in the migmatites was interpreted as the result of HT metamorphism (Turniak et al. 2000) . The zircon xenocrysts yielded a wide range of ages from 546 to 2070 Ma, pointing to a relatively heterogeneous source of the metagranite protolith.
The Stronie Group represents a variable sequence of biotite and two-mica gneisses and micaschists with intercalations of graphitic quartzites, quartzitic shales, dolomitic marbles, calc-silicate rocks and amphibolites. The rocks of the Stronie Group were metamorphosed under amphibolite-facies conditions (T = 550-650 °C and P = 5.5-6.5 kbar) at 346.5 ± 4.4 Ma (for review see Jastrzębski in print). A pre-Variscan HT tectonometamorphic event (E-W-trending ductile fabric in relics; Přikryl et al. 1996) has been distinguished in the metagranite and migmatite bodies of the OSU. In addition, rocks of the OSU underwent polyphase Variscan tectonometamorphic evolution (Přikryl et al. 1996; Cymerman et al. 1997 ). Mrázová ed. 2008; Hanžl ed. 2008a , Hanžl ed. 2008 Buriánek ed. 2009; Stárková et al. 1996) . Sample locations are also shown. b -Geological outline of the Orlice-Sněžník Unit (modified from Stárková et al. 1996; Gawlikowska and Opletal 1997; Stárková et al. 1998 ) with sample locations. 
Methodology
We have selected 15 samples representing variations in the geochemical composition and mineralogical and textural characteristics. Mineral analyses were obtained using the Cameca SX-100 electron microprobe at the Department of Geological Sciences, Faculty of Science, Masaryk University in Brno. The measurements were carried out in a wave dispersion mode under the following conditions: 15 kV acceleration voltage, 5 µm of the electron beam diameter, 30 nA current, integration time 20 seconds. Solely K α X-ray lines were used as standards: augite (Si, Mg), orthoclase (K), jadeite (Na), chromite (Cr), almandine (Al), andradite (Fe, Ca), rhodonite (Mn), TiO 2 (Ti). The empirical formulae of feldspars were recalculated to 8 oxygen atoms and the crystallochemical formulae of micas to 22 oxygen atoms. The abbreviations of mineral names correspond to Kretz (1983) .
Whole-rock major-and trace-element analyses were carried out at Acme Analytical Laboratories, Ltd., Vancouver, Canada. Major oxides were analysed by the ICP-MS method. Loss on ignition (LOI) was calculated by weight difference after ignition at 1000 ºC. The rare earth and trace elements were analyzed by INAA and ICP-MS following a LiBO 2 fusion. The detection limits for analyses were between 0.01 and 0.1 wt. % for major elements, and 0.1 and 8 ppm for trace elements. All whole-rock geochemical data presented in this article are also summarized in Pertoldová et al. (2007 
Petrology
metagranites of the Svratka unit
The studied coarse-grained muscovite-biotite metagranites (Fig. 2a) are relatively homogeneous in modal composition. Textural variability is caused by recrystallization and deformation during the Variscan tectonometamorphic processes. These rocks contain some relicts of perthitic K-feldspar phenocrysts (Or 90-95 Ab 5-10 ) with low contents of BaO (0.1-0.2 wt. %), and relatively high concentrations of P 2 O 5 (up to 0.2 wt. %). They sometimes enclose smaller grains of quartz, plagioclase (8) (9) (10) (11) (12) ) and biotite. The proportion of K-feldspars and plagioclases in the matrix is approximately equivalent. The plagioclase aggregates exhibit weak normal zoning (An 1-17 ). In most cases, primary magmatic feldspars are recrystallized into a mosaic of K-feldspar (up to 0.2 mm in size), with relatively smaller amounts of albitic plagioclase and quartz aggregates. The microstructures and recrystallization phenomena in these rocks are described in a separate section. The majority of the euhedral and subhedral plagioclase inclusions in the K-feldspar exhibit several-μm thick rims of albitic composition (An 1-5 ) and cores of oligoclase (12) (13) (14) (15) ). Biotite usually forms small, thick flakes. In the less deformed domains, the lamellar biotites form 2-10 mm flat, lenticular aggregates. They are very often rimed by a newly formed muscovite at the boundary with feldspars. In the intensively deformed domains, micas are concentrated into long bands where muscovite aggregates prevail over biotites. The chemical composition of biotite (Fig. 3a-b ) corresponds to annite (Al IV = 2.52-2.82 apfu; X Fe = 0.63-0.80). The fluorine contents are relatively low (0.33-0.66 apfu). Thin and lamellar muscovites (X Fe = 0.42-0.60) have subhedral flakes oriented parallel to the metamorphic foliation or form small inclusions in the individual K-feldspar grains. Apatite, zircon, monazite and ilmenite (Ilm 94-97 Pyf 6-3 ) are present as common accessory minerals, usually enclosed in biotite. Small isometric grains of garnets and sillimanite needles are exceptional in these rocks. Typological evolution of zircons (Pupin 1980 ) is characteristic of aluminous leucogranites (S-type). This is confirmed by the calculated indexes IA = 314 and IT = 341 (Buriánek et al. 2006 ).
metagranites of the Orlice-Sněžník unit
Coarse-grained to very coarse-grained porphyritic granites are often recrystallized. The structure of the rock is usually lepidogranoblastic (Fig. 2b) or porphyroclastic (in the less deformed domains where metagranite partly retains its original magmatic character). Highly deformed metagranites are banded or augen gneisses. In more deformed samples, quartz stripes alternate with bands composed of small grains of feldspars and flakes of micas. These rocks very rarely contain enclaves of finegrained biotitic orthogneisses. Anhedral quartz grains with undulatory extinction envelop small inclusions of biotite, apatite and zircon. K-feldspar porphyroclasts are slightly recrystallized to smaller grains along the edges. K-feldspars (Or 88-92 Ab 8-12 ) are occasionally perthitic but they often exhibit myrmekitic intergrowths with plagioclase on the edges of the grains. The contents of BaO and SrO are 0.1-0.2 wt. % and 0.00-0.08 wt. %, respectively. The P 2 O 5 concentrations are low and do not exceed 0.02 wt. %. Larger phenocrysts sometimes envelop grains of plagioclase and biotite. Relicts of quartz phenocrysts and plagioclase are recrystallized into mosaic of small isometric grains. The observed normal zoning is mostly simple and seldom oscillatory (13) (14) (15) (16) (17) (18) (19) (20) (21) (22) (23) (24) ). Biotite and muscovite form small flakes up to 1 mm in size. The modal abundance of biotite (2-8 vol. %) is usually higher than that of muscovite (2-4 vol. %). Biotite is often intergrown with muscovite and contains numerous inclusions of zircon and apatite. Some of the biotites are chloritized. In the heavily deformed domains, the micas are concentrated into long bands, in which biotite prevails over muscovite. Biotite ( Fig 
migmatites of the Svratka unit
Medium-grained leucocratic migmatites, often affected by regional sub-solidus deformation, are the main rock type of the SU. According to the structure, metatexite and diatexite were distinguished as two main migmatite types (Buriánek 2008) . Diatexites gradually pass into metatexites on the outcrop scale. Metatexites ( Fig. 2c ) are more abundant in the south-eastern part of the SU. The metatexites consist of medium-to fine-grained, banded rocks, containing small volumes (<30 vol. %) of leucosome of Pl + Kfs + Qtz ± Bt ± Ms composition. The melanosome layers (mm to cm in thickness) are highly enriched in biotite and muscovite aggregates. The chemical composition of biotite from aggregates corresponds to annite (Al IV = 2.52-2.64 apfu; X Fe = 0.77-0.87) ( Fig. 3c-d ), while muscovite (X Fe 0.65-0.72) locally occurs as tabular crystals up to several mm in length. The leucosome forms anhedral quartz grains, and contains small amounts of micas and subhedral to anhedral plagioclases (An 2-10 ) and K-feldspars. The melanosome in metatexites can also contain plagioclase with higher basicity (An 12−16 ). During anatexis, albite should be fractionated into the melt leaving a restite enriched in anorthite (Piwinski 1968) . Some metatexites can also rarely contain garnet (Alm 80-83 Grs 1-3 Sps 10-14 Prp 2-3 Adr 2-3 ). Garnet can by interpreted as relic mesosome according Kriegsman (2001) .
In the diatexites, felsic minerals prevail significantly over the mafic ones (the proportion of the dark components is usually bellow 5 %). The isolated mafic, biotiterich schlieren and enclaves with occasional garnet or tourmaline are sometimes present as several dm long stripes (Buriánek 2008) . The diatexites were often found associated with leucocratic fine-grained metagranites with well-developed gradational contacts. The same diatexites and fine-grained metagranites can be classified as orthogneisses (Fig. 2d) . Anhedral grains in the quartz aggregates exhibit undulose extinction. Subhedral plagioclases (An 1-11 ) predominate over anhedral K-feldspars. The plagioclases are oscillatory zoned; however, more frequently can be observed a thin zone of nearly pure albite (An 2 ) surrounding the central, somewhat more calcic domain (An 6-10 ). The individual zones vary mainly in the contents of Ba (0.00-0.03 apfu). K-feldspars (Or 97-86 Ab 3-14 ) contain up to 0.15 apfu Ba. Some of the grains enclose quartz inclusions. Micas (3-12 vol. %) are represented by biotite and muscovite in roughly equal proportions. Biotite encloses grains of apatite and zircon. The chemical composition of biotite ( Fig. 3c-d ) corresponds to annite (Al IV = 2.38-2.66 apfu, X Fe = 0.50-0.98). In some samples, a relatively high content of fluorine (1.1-1.2 apfu) was detected. Muscovite exhibits a rather broad range of X Fe (0.43-0.97), obviously depending on the degree of geochemical fractionation. Tourmaline is a relatively frequent accessory mineral in some types of migmatites. In the SU, tourmaline is concentrated especially in diatexites in the form of small veins or nodules (up to 2 cm in diameter). Subhedral tourmaline grains enclose small quartz and feldspar inclusions. Tourmaline corresponds to an aluminium-rich schorl (X Fe = 0.93-0.96, Al = 6.39-6.51 apfu, Na = 0.67-0.83 apfu). The fluorine contents fluctuate between 0.2 and 0.3 apfu. Fluorapatite (F ~ 0.8 apfu) is another common accessory mineral.
migmatites of the Orlice-Sněžník unit
The medium-grained two-mica leucocratic migmatites of the OSU are similar to the rocks of the SU. Migmatites mostly form elongated bodies of varying thickness (up to several hundred metres). The boundaries with the surrounding rocks (mainly two-mica gneisses and quartzitic gneisses) are usually well defined. Leucocratic migmatites are banded (metatexites) or homogeneous with only a mesoscopic fabric apparent (diatexites).
Metatexites contain foliation and/or banding, which survived partial melting. The leucosome layers with low content of biotite alternate with layers and spots with higher mica contents. The thickness of the bands can range from several millimetres to several centimetres. The leucosome layers consist mainly of anhedral quartz and subhedral feldspars. K-feldspars (Or 90-91 Ab 9-10 ) sometimes contain perthitic exsolutions and, together with plagioclases (8) (9) (10) (11) (12) (13) (14) (15) (16) ), are locally sericitized. The boundaries between plagioclase and K-feldspar are sometimes decorated by myrmekites. Muscovite (X Fe = 0.53-0.61) flakes are relatively equally distributed in the leucosome and melanosome. The chemical composition of biotite ( Fig. 3c-d ) corresponds to annite (Al IV = 2.48-2.57 apfu; X Fe = 0.74-0.75). The biotites are locally strongly chloritized.
Diatexite has been defined as a migmatite in which the pre-migmatization structures are destroyed and only isolated mafic schlieren and enclaves are present (Brown 1973) . The medium-grained diatexites contain quartz, plagioclase, K-feldspar and minor biotite and muscovite. Quartz often exhibits distinct undulose extinction. K-feldspars (Or 87-91 Ab 9-13 ) are weakly replaced by clay minerals and sometimes contain perthitic exsolutions. Plagioclases (An 6-12 ) are locally sericitized. The boundaries between plagioclase and K-feldspar are sometimes decorated by myrmekites. Biotite (3-6 vol. %) usually prevails over muscovite (2-5 vol. %). The muscovite (X Fe = 0.54-0.69) forms laths or is sometimes poikiloblastically intergrown with quartz. The biotite composition corresponds to annite (Al IV = 2.39-2.49 apfu, X Fe = 0.86-0.89) (Fig. 3) . Biotite contains inclusions of zircon, apatite, rutile, and small grains of ore minerals. Some of the biotites are strongly chloritized. Garnet (Alm 65-82 Grs 3-12 Sps 10-22 Prp 1-3 Adr 1-3 ) forms small, round grains. Tourmaline was not found in the studied samples.
Correlation of the whole-rock chemical composition and the biotite mineral chemistry
Most of the studied metagranite samples from both the units of interest (the SU and the OSU) can be classified as only slightly fractionated melts. Metagranites, however, exhibit an obvious fractionation trend from the rocks with higher Ba and Sr contents to the rocks having smaller concentrations of these elements and higher contents of Rb. Geochemical evolution of the melt has also affected the composition of the biotites (Tab. 3). Biotite (Fig. 3a) from the less-fractionated rock samples (Ba 496-551 ppm) shows a lower value of X Fe (0.64-0.68) than biotite (X Fe = 0.75-0.80) from rocks that are more fractionated (Ba = 71-294 ppm). On the other hand, the chemical composition of biotites within each of the samples tends to be rather homogeneous. Only the biotites located close to garnets or those forming pseudomorphs after this mineral exhibit low contents of Ti (0.20 apfu vs. usual 0.28-0.40 apfu). Increasing X Fe does not have a significant effect on the Ti concentration in biotites. However, a decrease in F and tetrahedral Al can be ob- 
Whole-rock geochemistry and Nd isotopic compositions of metagranites and migmatites
metagranites
The metagranites and migmatites of each of the crystalline complexes have very similar whole-rock chemical compositions (Tab. 4). Metagranites from both the complexes show similar subalkaline geochemical characteristics (K 2 O + Na 2 O = 7.2-8.8 wt. %) and they represent relatively chemically homogeneous rock association with SiO 2 contents ranging from 68 to 76 wt. %. According to the P-Q classification (Debon and Le Fort 1983) , the collected samples from both the complexes correspond mostly to granites and only one (sample 2) is adamellite (Fig. 4a) . On the basis of the geochemistry, the rocks can be classified as subaluminous to peraluminous (A/CNK = 1.0-1.3), highly potassic to shoshonitic ( Fig. 4b) with K 2 O/Na 2 O ratios between 1.4 and 2.4. The binary plots of silica vs. selected oxides/elements exhibit negative correlations of SiO 2 with Ba, Sr, Zr, La, Ce and Mg (Fig. 6) .
Compared to the values typical of the upper continental crust (Taylor and McLennan 1995) , the metagranites are low in Ba, Nb, Ta, Sr, Hf, Zr, Ti and high in Cs, Rb, Th, U, K, HREE and Y contents (Fig. 5a-b) . Relatively low concentrations of Be (0-5 ppm) are typical of all the migmatites and metagranites. The REE contents range from 50 to 191 ppm. The chondrite-normalized REE trends are similar for all analyses, deviations can be seen only in the samples from Rabuňka and Králický Sněžník (Tabs 2 and 4), which are low in total REE contents (65 and 50 ppm, respectively). The normalized REE patterns ( Fig. 5c ) with distinct negative europium anomaly (Eu/Eu* = 0.2-0.5) are relatively flat in the HREE region and exhibit distinct fractionation of the LREE (La N /Yb N = 2-6).
migmatites
Alkali (Na 2 O + K 2 O) contents of the studied migmatites range from 6.7 to 8.4 wt. % (subalkaline geochemical characteristics) and SiO 2 content is high (71-78 wt. %). . go = gabbro, diorite, anorthosite; mzgo = monzogabbro, monzodiorite; mz = monzonite; s = syenite; dq qtz = diorite, quartz gabbro, quartz anorthosite; mzdq qtz = monzodiorite, qtz monzogabbro; mzq = quartz monzonite; sq = quartz syenite; to = tonalite, trondhjemite; gd = granodiorite, granogabbro; ad = adamellite; gr = granite. (Taylor and McLennan 1995) , and e-f -Chondrite-normalised REE patterns (Boynton 1984) . The same symbols as in Fig. 3 .
They can be classified as medium-K calc-alkaline to shoshonitic rocks with a K 2 O/Na 2 O ratio ranging between 0.7 and 3.1. All the studied samples are subaluminous to peraluminous (A/CNK = 1.0-1.6). In the P-Q diagram (Debon and Le Fort 1983) , migmatites show a wider range chemical composition than metagranites (Fig. 4a) .
Compared to the values typical of the upper crust (Taylor and McLennan 1995) , the migmatites are low in Ba, Nb, Ta, Sr, LREE, Zr and Ti, and high in Cs, Rb, Th, K, P, HREE and Y contents (Fig. 5d-e Ba, Sr, Zr, Hf, Y, La and Ce (Fig. 6) . The contents of B in the migmatites (analyzed in only 4 samples) range from 8 to 469 ppm and are correlated with the occurrence of tourmaline. The total REE contents range from 38 to 142 ppm and their normalized trends are similar for all the samples. The REE curves are relatively flat in the HREE region (Fig. 5e ) and exhibit a carious degree of the LREE/HREE fractionation (La N /Yb N = 2-9). The rocks are also characterized by a negative europium anomaly (Eu/Eu* = 0.1-0.9). Migmatites in both complexes have similar REE contents (e.g. an average content of La of c.12 ppm).
On the basis of our geochemical data, it is obvious that migmatites from the SU exhibit a significantly higher degree of fractionation than those from the OSU (Figs 4 and 5).
nd isotopic geochemistry
The initial ε 5
values for rocks from the SU refer to the crystallization ages determined on zircons from metagranites (Schulmann et al. 2005) . The same age was used to age correct the Nd isotopic data for the migmatites, because the anatexis should be similar to, or only slightly in the south-eastern most tip of the unit. These foliations have been folded into a large anticlinal structure plunging to the NNW in the NW part of the unit. Foliations bear well-developed, gently to moderately plunging, NW-SE stretching lineation and are also roughly parallel to the contacts with adjacent geological units (Verner et al. this volume) . The initial stages of deformation and recrystallization (predominantly along fractures, crystal boundaries and other instabilities) were heterogeneous. In relics, relevant microstructures of less deformed parts of the metagranite bodies exhibit fractured irregular quartz and K-feldspar aggregates retaining their original magmatic shapes. A lot of these crystals exhibit magmatic zoning (Melichar 1991). The lattice-preferred orientation (LPO) of newly recrystallized isometric grains (up to 0.2 mm in size) is obvious and sharply discordant to the regional fabric described above. The aggregates of muscovite and biotite are recrystallized, having euhedral shapes without traces of internal deformation. Rarely preserved migmatites at this stage of deformation indicate some relicts of the typical primary migmatite texture in the leucosome (Vernon and Johnson 2000) . In this case, we noticed some characteristic textures between crystals that precipitated from the melt (e.g., "bell-shaped" crystal size distributions in the rocks and crystal faces of feldspar aggregates with simple twinning; Fig. 7a ).
On the other hand, different microstructures can be seen in the more deformed parts of the metagranites and migmatites. The majority of minerals in metagranites were dynamically recrystallized, especially the feldspars, into a mosaic of euhedral to subhedral isometric sub-grains (up to 0.3 mm in size). New aggregates with high-angle sub-grain boundaries (see Fig. 7b ) occur. Their LPO is relatively strong, oriented sub-parallel to the regional fabric (Fig. 8b) . Under the same conditions, migmatites produced interlobate, slightly elongated new sub-grains of quartz (0.3−0.8 mm in size), fully recrystallized aggregates of micas and small, new isometric subgrains around igneous feldspar crystals (Fig. 7c) .
Quartzo-feldspathic rocks of the
Orlice-Sněžník unit The composition of the biotite-rich enclaves (Buriánek 2008) differs from that of diatexites and is characterized by high contents of MgO (2-4 wt. %), FeO (5-22 wt. %), K 2 O (6-10 wt. %), Rb (1022-1515 ppm) and low Na 2 O contents (0.2-0.9 wt. %). Two distinct types of enclaves can be distinguished (Buriánek, 2008) : (1) biotite-rich enclaves with muscovite, characterized by high contents of REE, Y, Th, U, Zr, Hf and P, and (2) biotite to muscovite-biotite enclaves with occasional garnet or tourmaline characterized by low contents of REE, Y, Th, U, Zr, Hf and P.
Microstructures
The migmatites and metagranites from both the units were originally similar in composition. Nevertheless, their evolution (especially during the Variscan orogeny) was slightly different (Štípská et al. 1998; Štípská 1999; Schulmann et al. 2005; Zavřelová et al. 2006) . On the basis of our microstructural observations of the coarsegrained, porphyritic metagranites and migmatites from both units, we consider the distinct finite strain patterns, prevailing temperatures and deformation mechanisms important during later stages of their evolution.
Quartzo-feldspathic rocks of the Svratka unit
In general, the principal fabric detected in the rocks of the SU is represented by ~NW-SE regional metamorphic foliation dipping steeply to moderately to the NE and to SW for ductile deformation along their boundaries. Biotite and muscovite aggregates were deformed plastically into stripes and have recrystallized to fine grains drawn out into a metamorphic fabric. Quartz was separated into thin bands (up to 5 mm thick) and new sub-grains with interlobate, slightly elongated shapes were observed (Fig 7d) .
Discussion
The genesis of the studied metagranites has been discussed previously by many authors (Fischer 1935; Svoboda 1966; Opletal et al. 1980; Don et al. 1990; Oliver et al. 1993; Cymerman 1997; Pin et al. 2007 ) and most of the workers concluded that their origin was magmatic. The metagranites and migmatites from the SU and the OSU are peraluminous, as indicated by the presence of sillimanite, tourmaline and garnet and confirmed by high A/CNK ratios. Their geochemical character is similar to that of the melts derived from metapelites (i.e. from rocks rich in clay minerals and poor in feldspars, Fig. 8 ; Sylvester 1998). Crustal anatexis is responsible for the production of peraluminous granitic melt and therefore plays a key role in crustal differentiation processes (Holtz 1989; Brown et al. 1995) . A metatexite is characterized by the presence of compositional banding of a deformed granitic melt (leucosome) and a biotite-rich melanosome. The degree of geochemical fractionation in leucosome is probably low, depending mainly on the degree of partial melting (the mobility of the melt is insignificant). Even though, from a geochemical point of view, the studied migmatites represent a rather homogeneous rock group, they are not a product of a similar type of melting and crystallization in both units. This can be shown on the heterogeneity of their textures and on the diffuse intrusive contact of small younger veins and patches of tourmaline-bearing and two-mica leucosome (granitic melt) with older muscovite-biotite migmatites in the SU. These metagranites represent a B-rich melt generated in migmatites during a subsequent partial melting event. The new geochronological data (zircon 206 Pb/ 238 U ages, Lange et al. 2002 Lange et al. , 2003 Lange et al. , 2005 Lange et al. 2005) . On the contrary, Żelaźniewicz et al. (2006) interpreted migmatitization as Late Cambrian-Early Ordovician. In our view, the Cambrian-Ordovician migmatized complex was to a similar extent affected also by the Variscan migmatization.
The X Fe values and the F contents in the biotite are positively, and the Ti concentrations are negatively, correlated with the degree of geochemical fractionation of the diatexites (Fig. 3c-d) . In spite of the metamorphic recrystallization, biotites in the migmatites thus still reflect the degree of geochemical fractionation of the parental melt. Described correlation between X Fe and Ti in biotite and geochemical composition of the whole rocks (e.g. Ba, SiO 2 ) is typical of magmatic biotite crystallizing from peraluminous granitic melt (Holtz and Johannes 1991; Villaseca and Barbero 1994) . The behaviour of biotite in the samples suggests that the chemical composition changed throughout the recrystallization in a relatively chemically isolated system.
On the other hand, the higher X Fe values are correlated with the lower concentrations of F in the biotites from the metagranites (Fig. 3a-b) . However, their chemical composition (for example X Fe ) reflects geochemical fractionation of the peraluminous melt. The Ti concentrations in the biotites are similar in all the samples and do not depend on the X Fe or geochemical fractionation of the original melt. Low variability in biotite chemistry probably reflects lower degree of fractionation of the parental melt. Nevertheless, the Ti contents are lower in the biotites formed as a result of partial replacement of garnet grains.
Metagranites and migmatites in both complexes originated by melting of a similar protolith and evolved by analogous processes. The leucosome of the migmatites was geochemically fractionated (e.g. Rb, Ba) to a higher degree than metagranite. This can be explained as a result of variable degrees of partial melting of similar parental metasediments. The evolution of metagranites and migmatites was a polyphase event, but the original relations between the intrusions and migmatitization were eliminated to a larger extent by subsequent metamorphic recrystallization. Nevertheless, the substantial geochemical similarity shows that they were all derived from a similar source. Therefore, most of the samples should not be referred to as metatexite but rather as diatexite with a variable degree of geochemical fractionation.
In general, melting of the thickened continental crust leads to the generation of migmatite domes with diatexite in the central part, which are enveloped by metatexite and higher-grade metamorphic rocks (Vanderhaeghe 2001) . Analogous model may be probably suitable for the Cadomian origin of both the studied units; however the primary field relations were obscured by Variscan thrusting and deformation.
Similar peraluminous metagranitoids are widespread throughout the Cambro-Ordovician Lugian magmatic province, also including the Jizerské hory and Krkonoše Mts. . According Kröner et al. (2000) , the Cambro-Ordovician Lugian granitoids were formed in an Andean-type tectonic setting and are probably related to subduction of the Tornquist Ocean. On the other hand, Pin et al. (2007) interpreted Cambro-Ordovician Lugian granitoids as anorogenic and explained the generation of large volumes of felsic magmas by a combination of hot extensional tectonic regime with the widespread availability of fertile lithologies in the lower crust.
values and Nd model ages from two samples of the OSU metagranites correspond to those obtained by Hegner and Kröner (2000) and Lange et al. (2005) from the same unit. The range of negative ε i
Nd values can be interpreted as an evidence for isotopically uniform crustal sources with Mesoproterozoic to Palaeoproterozoic crustal residence ages. On the basis of the isotopic data, Bröcker et al. (2003) considered that migmatites and metagranites from OSU were derived from identical source rocks. The protolith of the studied metagranitoids was derived from the recycled Palaeoproterozoic crust (Hegner and Kröner 2000) . The oldest geodynamic event was connected with the late Cadomian orogeny (~570-530 Ma). The Late Cadomian subduction processes on the periphery of Gondwana were followed by extensive magmatic activity related to crustal extension and wrench dominated tectonics (for a general review, see Linnemann et al. 2008) . Shortly after the Cadomian event, a polyphase opening of the Rheic Ocean took place (Linnemann et al. 2008) (2000) that the protolith of the studied granitoids was derived from the recycled Palaeoproterozoic crust in combination with a minor juvenile, i.e. mantle-derived component, is less realistic.
The structures along the contacts between metagranites and migmatites indicate that most of the granitic bodies intruded during/after the migmatitization triggered by Cambrian crustal extension and uplift (~530 Ma; Linnemann et al. 2000) .
In addition, all the rocks were affected by the Variscan tectonometamorphic processes under amphibolite-facies conditions (the SU: 580-650 °C and 6-7 kbar; Buriánek ed. 2009; Tajčmanová et al. 2006 and the OSU between 550-650 °C and 6-7 kbar; Mazur and Józefiak 1999). During Variscan orogeny, new trends of regional structures were created to form the eastern termination of the Bohemian Massif. Initially, the rocks of the SU were affected by a static recrystallization with the contribution of advected heat from the exhuming hot orogenic root (Moldanubian Zone). The next Variscan event was connected with dynamic regime (e.g., subgrain rotation and recrystallization) during heterogeneous horizontal shearing along the NE part of the exhuming Moldanubian Zone. In contrast, the rocks from the OSU were deformed more intensively and contain high-temperature mylonitic structures with evidence for grain-boundary migration recrystallization, reflecting regional exhumation processes.
Conclusions
The all studied rocks correspond to products of crustal melting. Metagranites from both the units are very similar in their whole-rock chemical composition and mineral chemistry. Migmatites underwent polyphase metamorphism, possibly also accompanied by multiple episodes of melting. All the studied rock groups bear signs of mutually comparable types of geochemical fractionation (the increase in SiO 2 contents is accompanied by a decrease in Ba, Sr, Mg and Ca, and by an increase in Rb, X FeO W, Be and Sn).
Data presented for the Svratka and the Orlice-Sněžník units in the northeastern part of the Bohemian Massif support the conclusion about melting of the local crust during the Cambro-Ordovician metamorphic event (between c. 470 and 530 Ma). The earliest event produced a wide range of textural types of migmatites with variable amounts of melt, from metatexites to diatexites or granites with restitic enclaves. Coarse-grained granites are slightly younger, based on the observed granite intrusion in the migmatite. These bodies probably represent melt segregated from the diatexite and emplaced at a higher structural level of the metamorphosed crust. The compositions are most consistent with derivation of these magmas from a single crustal source very similar to the source of migmatites. Extensive migmatization related to emplacement and crystallization of the coarse-grained S-type granitoids in the Svratka and the Orlice-Sněžník units was associated with Cambrian extension and exhumation of the lower crust.
The rock-forming minerals of the studied rocks were affected by deformation and metamorphic recrystallization under ~MP−MT conditions during the Variscan orogenic processes at ~350−330 Ma. Primarily, the rocks of the Svratka Unit were affected by static recrystallization but the second Variscan tectonometamorphic event was connected with dynamic recrystallization during horizontal shearing along the exhuming Moldanubian Zone.
By comparison, the rocks of the Orlice-Sněžník Unit were deformed more intensively during the Variscan orogenic processes as the high-temperature mylonitic structures with evidence for grain-boundary migration recrystallization are still preserved. In spite of different Variscan overprint, a number of chemical and petrological signatures inherited from the Cadomian evolution are still preserved in rocks of the Svratka and the OrliceSněžník units. The two can be very well correlated based on chemical and petrological data and they seem to be parts of a single Cadomian geological unit incorporated into the Variscan structure in the hangingwall of the Moldanubicum.
